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£EX#fC t/t ^ 'J=3> (S i) #500pp mfeiT^fiO 
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[MRS] 15 




(2) 
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Mt-* (M g O) *±fofrb LT, ->'J3> (Si) *«5 0 0 p pmJ^Tv3s 

mil's (Si) 20ppm~300pp mfIJ*«J t i" 

[If #31 3] 

5 0 p p mlil~F<7)% fr'S t? A (C a) , 5 Op pmWT^i (F e ) > 2 5 0 p pmJ^ 
-^A (A 1 ) > 5 p pmWTW-?^^ (N i ) , 5 p pmJJlT(Ot h U ^ 
A (Na) , 5 p pmJ^lT<7)# 'J ^A (K) a«S t>fc«« it* £ £ 

4 ] 

TtirfSXyXv-r-f jz.t'W /N°^;vnti5 %&±<D*-ts s (Xe) * ^* s ^" 
[Il$fi5] 

R-fbv^^S/^ A (M g 0) «r±jft#£: LTV'J a > (S i) A*5 0 0 pp m^T^iD 
[ft 3^7] 

«riB«SIBltt<k^w«ffl?ll* (cvd) , -r-e-A, ^^v-^wfr/y, * 

1 t £#m t r ^ 5 iemo x? x-7 r ^xv^r^u /uo^UKfisS^teo 

tISftIRK »*:*:■& 20ppm~300pp mfl^c^ v 'J3> (Si) £ *tS £ 

t^ffi:tSitS5 X 9 X -7 7* -f 7, -f V s )V ©«»tt»at*ft 0 

«T1BfilftittJ±5 0 p pmtlW^fA (C a) . 5 0 p pmWT^ft (Fe) , 

2 5 0 p pm&T<DT — t> A (A 1 ) ^ 5 p pmlilT©-^JV (N i ) ^ 5 p pm 
JSlWhU-JA (Na) , 5 p pmJUTOA'JfA (K) <b K«iJD 3 £ t 

[S&jfcS 1 0] 

miBX^X-^T"^ ^^k^^JW: 5%&±<£>4r-ty > (Xe) £-&tr ££TA 
[ 0 0 0 1 ] 

-TX 7 K LfcX^Xvf-f^Xl^^/^^H^^^l^l^tSo 
[ 0 0 0 2 ] 

^9X7f^XW/U;i/ (PDP) (2^'j^A (He) (Xe) . 

> (Ne)"+*-fey> (Xe) . <J >7 A (He) + * -fe y > (Xe) + * * > (Ne) 
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[ 0 0 0 3 ] 

Hlttffitii:, 3 ii^lltli P D P Ofel t ^ ii, ±«2fctf (1) KJBJftS 
*Lfc^*^>mffi ( Y) Xtft^f^ >MM (Z) ^trtXrr/lgti:, 
>I|jttt|5cHTT« (2) ±fcJ&Jjfc3*LfcT KV^lt (X) **flf-TS 0 
[ 0 0 0 4 ] 

***>*;ffi (Y) tt^T^^lI (Z) ©fftfiiiiasiti, *<b_tfc3£ifts 
*lfc&JI><;**ffi-eWlft3 tLTV^& 0 (Y) (Z) *^Ji£ 

S*Lfc±»at« (1) £liJ:gm*ttJI (6) ^MgOffl (7) #«1S*L4. Mg 
Offc^St (7) Jilfc*KJ: y)^Ltz^<D^^y 9 'J >^^?>SI«#» (6) til ( 

y> z) *«a^*^iiii^t-^*^iftai»^*?s<-r4fi:**^Lr^* 0 

[0 0 0 5 ] 

7 Kl/Xtft (X) s6«^lftS*LfcTfflS** (2) ±KIJ7Kl/^lt (X) £ o 

fcTflMSWfMI (4) A^BfeSni. TfU^m#g (4) ±Hli{5ME^fi^±*<SR8 
B (3) ^f*?ilT^4o TSK8f*#» (4) £R5H (3) O^iBfc tfj&ftfl: (5) ifi 

[0 0 0 6 ] 

±SB&# (1) tT» (2) liH^L^^->-yy hKi IJ^Sft&o ±«S3fe« 
(1) i:T£&« (2) It^ll (3) WMH»Jft*itfelfc«^MHttHe+Xe, Ne 
+ X e> He + Xe + N e * f <^i&'l4t&-^#~X# s &A3 ft&o 
[ 0 0 0 7 ] 

PDPIiHfc^ttii**5W-*fc*fc, 1 7 V'-AfcftftHSftjWari^ < Ct77^ 
KH^ttT^^-iUIEKjL. 7KU">'/^tg^it4^ (Address and Displa 
y Seperated : A D S ) ^^LT^^o 7 - ^ Ktt^Hffl£4SDJIB'fl:3 fc* 

-fey hJWMfc, jfe*9>f >*«rut, 5S^$*L7tjfe*7>f ^-e-b^fc*^-*-**:* 

tlZ-tv Y >9RV&K.frlf bflX^&o mx.it, 2 5 6 BfS|-CH«£^L * ? 
•f a2©i^Kl/6 0U>KJfefc*7 (16. 67ms) 8^cO 

f 77^-;VK (SF1-SF8) C^t?)ilS. 8iOt77^f - JV K (SFl-SF 

8) <D%*imm&Lt:£ o ajjBHtJwwu 7Ku^iHio i t^T^>iMi:M 

K-C2" (n=0, 1, 2, 3, 4, 5, 6, 7) *>Jfc^-Cif iPi" &o 
[0 0 0 8 ] 

H3$-#ItSt, PDPIi'Jt-yMIW, 7KW7>fflmiJl^t^f4'>ffiMi:^tT 

"J -fey -r^TCDX^r-v >mM (Y) K±#7>7$U£ (R amp-u p) 

**HB#KEPiD$*L4o Z<D±&7 ~yy$M (Ramp-up) K <fc *) -£:WM<D-k frPtt^lfa. 
«**fe§*o totv F7';7Mi:i: «9 , 7KV^IS (X) tt^f^'/II (Z) 
±fclijEte14<oMffi3& s *j»3*u ^^t>lS (Y) ±fcl±*S14tf>.Mfl{f* s *«3*i 
£ c -bf F77 7Tfcmt9l§*v»T, ±#9 (Ramp-up) <7)^-^Uf±X 

y)i&^sEm£<vm,J±fr{&.T-f&Tfe7 yfWB (Ramp-down) ^^t>16 ( 
Y) KfflflSHEPjDSitfco n*9^y«t^ (Ramp-down) Ji -b ;H*I K flfcil M * 

-*-*«, 

[0 0 0 9 ] 

T Y\s7,mmKl±fkW&** J ?y'*)l'* (scan) >WM (Y) KM^epjn 

2ti2>kmt&KX*vy'*)l'X (scan) Kmffl LTT K Infill ( X) IcjE^t^x 



(4) 
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-9 rtfrTs (data) a s EPflB3 *L«x> tO^^tJ'^ (scan) fcf-i'^Ji/^ 
(data) o tEI t DMi M i: ? ti?tI^E 1 J: o T r - ^ ^' ;^ (dat 
a) ^Pinsatfc-fe^rtKT KV*ifemaH&&-*- &o T KU^Mi:J: «j $ *t * ^ 

[0 0 10] 

■fr^r^mffi (Z) iZit-ty Yjrv>mmtT KV^JHM^>M»-jEffi14©ea«ffi ( 
Zdc) «$tLJ. £Ojg3E«JE (Zdc) f±, b^^M^^f^f >tl 
(Z) t^^r-r >*fi| (Y) ©HK-fcy r ^l&S£fe£3-fr* fcEWfc, 
WCX^t>lI (Y) kVrXTJ >W& (Z) OHOttt^^i^^J:^ m 
>IS (Z) (Y) cow. Itimf^^Ig (Z) fcTKV^m 

& (x) ^McomiE^ts^-r&o 

t^f>f»iiiuiu*t>IS (Y) tt^f^>ii (z) cxtftct^f'fi' 
a-)^ (sus) * s epin?tL*o r Ki/^ikiKj: ^omn^fiti^^a, •fc^ctiff 

i:tXrO/^W (sus) WoTt^t^^'W (sus) jMSpjjpS *L&fc CP 
X*^>m*I (Y) tt^t^II (Z) ©BWf>f vftt, T&;b*>> 

[0 0 1 1 ] 

^W**/h$v^^« (e r s 1> e r s 2) t MS. \"<)\stf/h £ V J 7 > 7lfc^ (e r s 3 
) t^^tM (Z) K®ti&2tl2>o Z.<D£ *) Hm&fe-^r ( e r s 1 > e r s 2, e 

[0 0 12] 

suw-fkafe^^ *^>mn (Y) k*rxT^ >nm (z) fcX#fi«jfctt*&3*i**63Bife 

( r s t 1 > rst2s r s t 3 ) i:±#9 > 7°$tfl2 (Ramp-up) t HgE*?* 0 * 
LTT FVXfMit^f^ >«!McoM> (X> Y, Z) ttH3 

c $ tut * ti h t *® m k. m — -c& & o 

[0 0 13] 

Jt> i&^%> 9 - 7 A X (Contour noise) & f $ ti* 0 S P D P "CffififEOil 

-TfcOTT KVXIM^I < 4 »9 , t^f^f >JWW<Z>fll«a s JlL < ££o 09 *J** 4 8 0 
CD^^r-V 7 9>f >J&*#£U 7^fc *) 3 // S CDX^^r VB^MA^JRT, ft*JO;** 

kit 171/-AS- sm^^yy * FKfritxmwj't&b-rz, 17 v-Art-e^ 

5*7" KV^SBM(i4 80X3//sX8=13ms J^±-C&& 0 Lfc^oT* 1 7 V- A 
>JWHH*d»> ^T^tL&BfMfi 16. 6 7ms - 1 3ms ti^ j»fi*fflSlH 

tax* h&^o L**U T KV-^Jfem^l^cOv 7 ^ * £#jg Ltx^fir^ 

*) > -9-7*7 -f -;w Frti;^(?)^ V) s &Sj)<z>mK$>&mm £ 
?#o 0 7>^r -r >/n";w7> HJidco J: :Mii7^£ n.4 cox^^^^^m^S: < 

[0014] 

*4fc»4P D P<DM.^JMWS.^i&^Ht^mT^mmi) % ^^o £<DtztbKPD P 
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[0 0 15] 

— ^ B^H^tf &$£2 0 0 1 - 1 3 5 2 3 8 f§rl* P D P F*I A S ftfcjftWar* "C 
^r-by> (Xe) 5 %W±i:S*4 i "C!S£*^flfcMX e /^MUt^TlEli 

WJEA**^**, #^^?^^^*bi>^<h^T-§^PDP§r^L7t*73 s $>^ 0 bZWfc 

& o 

[0 0 16] 

T KV**IMO^y v»f£»*r;R»TH : ?- t LTIifiittlR (7) <7>2^m 

?liitai#tt'e*l»o (7) (D-^n^WL^^mn^M^t^yy 9-h^WPL 

1 ] B *£Pi§#fF£$R 2 0 0 1 - 1 3 5 2 3 8^ 

Li9tn §*«] 

[0 0 17] 
[0 0 18] 

tfTflBStt *»W^**SR*^«4 PD PO«RJRIiHMkv^^->-> A 

(M g 0) Uy'Jn> (Si) £ 5 0 0 p p m&T&2flr*-*o 

[0 0 19] 

*PDP^lli:iiv 'J n y (Si) 20ppm~300p pmf&K^iPS H 

[0 0 2 0] 

*PD P<D&W&Kli 5 0 p p mJKJLT^* ^>"> A (C a) , 5 0 p pm^TOt (F 
e) > 2 5 0 p p mVXT<nT A (A 1 ) , 5 p pmWTO--^;v (Ni) , 5 

p p mlikT<Vi- h U ^ A (Na) ^ 5 p p raHT©* 'J * A (K) t>H«iP? *t* c 

[0 0 2 1 ] 

*PDPfi, 5%HL±V>**yy (Xe) £*trttm#*a^A3;k*ifc*#*i:1- 
[0 0 2 2 ] 

*PDPO«j|||fi;«jt*fttt«'fkv^^V'3rA (MgO) t±»LT->'J 3> (S 
i ) **5 0 0 p pmislT*inS*tfc«*BI*3&sa'i-aR»*f5'tr 0 
[0 0 2 3 ] 

*PDPO«»K*3t^ffi»4«*JR*'fk^a9Affl^# (CVD) , -f-lf-A, 

-7*w 7^ * 'J *i^-o<7>ifi£*ijffl ltpdp n»jfti-a 0 

[0 0 2 4 ] 

*PD P<^«»lRSijt^ftJi«»JR^^:«&2 0 p pm~ 3 0 0 p pm*IjR0 5"J 3> ( 

s i ) *m\\-?z>o 

[0 0 2 5 ] 

*PD P^ftllgl^ffiiitllC 5 0 p pratlT©*^^ A (Ca)> 5 0pp 
mJ^T«7>ft (F e) > 2 5 0 p p m^XT<DT)^^ A (A 1 ) , 5 p p mJilTO- ? >r 
)V (N i ) > 5 p pmJSlTOt- b 'J "7^ (N a) > 5p pm^T(0*'J >> A (K) £ S h 

[ 0 0 2 6 ] 

*PD P^^Milit^tiP D P K 5 %W±W^-ty > (Xe) fc^triMtar* 
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[ 0 0 2 7 ] 

ikx&zmm Ltz p d ph. 7 Ki^^fti»^t^LtfeH<ot% is^gt^-c 
^^•e^^nos^it^&^foffl updp it, r v\sxwfflj)mz>?ztfirx-r4 >mm 

[nw * **&-r & * * o*jn«>B8n 

[ 0 0 2 8 ] 
[0 0 2 9 ] 

B5*#It6i, *»Ww**3gaHc«*PDP^««ilttK'fl:v^>'^A (M g 
0) ^iil*tL, t/'Jn> (S i) V'J 3>liv7^mi:^SIlrt 

(Si) c^-g-^Sw t . p pm^to 
[ 0 0 3 0] 

#ftWfc«*«WBI»ift^W*Mffllfc* (cvd) , -f-e-A, ^t>-ywf^ 

[0 0 3 1 ] 

*»*ft*JWfflbT*3iw^«4fiiaBi*»iai-*R, (si) tmmmu 

-f&^mtffi.* 4^* s *4, Jt^^1£^tL&f»*m (Source matria 
U targeti^:^T"V-xM" t^d) (Si) ^ttiJBLT 

m-V-^t Lf«Stil*3lRJt-rati:'b-C§, gE^BMb^^v"^ (MgO) fcv 
'Jn> (S i) *— ffiizfflmzv-xb LXm^XUMm^^ 1 ) (S i) 

jitifli. -e<^»^ '/'J3> (S i) <7?-g-*{i-> «; a> v-^^epjD? tL^>^^7 

-iilitTlft^ci:^**. v-x®Wtemk-?yz*sV& (MgO) 

^9 9. 5 w t %W±Wl^v^->^AS5?:igLTg#tJo 3 0 0 p 

pmKT^>*^->f^ (C a) > 5 0 p pmJ^TO^ (F e) , 2 5 0 p pm^T(07^ 
(A 1 ) , 5 p pmWT^>-7^JV (Ni) , 5 p pm^T^t h ') •J'A (N a 
) , 5 p p m&T?># V A (K) t LT-g-4tLS t £ 73 s & <9 ^ U 1 9 u 5 

0 0 0 p pm^WJ 3> (Si) 73%ijn^tL^> 0 BT^^x.*LtdT, v-^M^IiTO 

a 1 9 »w«»Ro-4fcm?-j&m#tt*3fc*-r4fc*o>' , j 3 > (s i) a>m*^tK 

[Si] 



MgO 


9 9. 5 w t %~ 99. 99999wt% 


S i 


5 0 0 0 p pm£lT 



[ 0 0 3 2 ] 

Jlfc P D P <7)±?|Slt±(:M g O^il^Itt So £<7}£ a £3&*XflK «t *) PDP<7) 
Jt«B£*± ? *L, »J a > (Si) «SiD 3 ftfcfiittmiiE 2«i^l00 

wt%i:Mfbv^->^A (MgO) fc«SMIO=**^Jfeffi^*3fc#1-*fc*<& 
3> (Si) **5 0 0 p p mJslT tLS £ k 
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[312] 



Mg O 


9 9. 5 w t %~ 99. 99999wt% 


S i 


5 0 0 p p mJy.T 



[0 0 3 3 ] 

ifc, P D P ? *L/;§IIt ii 5 0 p p m«T<0 * -) A (Ca) , 5 0pp 

m£kT<D$k (F e) , 2 5 0 p pmMT©7;V5 A (A 1 ) . 5 p prafiiT<?)-7l 
^ (N i ) , 5 p vm&TVi- h "j ^ A (N a) > 5 p pmJ^T<7># 'J (K) *«*4 
ilt J: v> 0 
[0 0 3 4 ] 

> (Si) ^i^«oti/^^ ^Hti^*I^I<7)l^, T.mn$L*mB-f2> £ t K&H 
[0 0 3 5] 

->i>3> (s i) fise'fk^^^^c a (M g o) ^'$L*muzti2>z. ttmv^v' 

fA(MgO) <7)^ B a a ^O^^ (0) ^£ (Oxygen vacancy) ^r^-r & t &KJfM%dK 

•SAStt&W^K Tftfr-io, Xfrz/Tyi* (Ca) > $fc (Fe) . tji^ -<> a (Al) 
, ^^-t-;u (Ni) , ■J-MJSA (Na) , ^'J^A (K) & ^M^&aii&ttfc^bS 
«^Hi: LTftfflT&/^\ (S i) l**££IXRg t ^iW* K X *) £ *LS^fc 

[0 0 3 6 ] 

to->y3> (si) 0)mi)\izti&zk-?-m5-?frfr2> a ikt vuxmmwy ?m 
5"; 3> (Si) sg*J£i±fc*£ <^i.t ->*y ^*«iiipi-4 

^flpsfta u'v» 0 i<^^*^> (s i) W:«io7fll*1fe<?>* taMNfeft 

iifHJ: 15 ^ t LT»i^||8lrtfc. 20ppm~300pp m^I^JP 

[0 0 3 7 ] 

H5K*U^7 ?#1£f*PD PKlEi&i£^£EP}>PLT — o<o-bJV^T7 Kl/^^C 
[0 0 3 8 ] 

[0 0 3 9 ] 

IH6{±5%m±^>*-b^ > (Xe) ZStrfsmmx eWLUtfxi!>mX2titePDP-?z/ 
'J3> ( S i ) *lfcfilSJK»C*|-1-* ^te^e^s**^-*-,, 

[0 0 4 0] 

0 6tTOi 9 H^S&JSOX eifem^^^$tA?tt7l:PDP<7)'B:aii73 5 ^2<7)J: 9 K 
m^if^'y^ A (MgO) *±*fl'KLr-> , j3'/ (S i) d s 3 0 0 ppmWT«llD 

[0 0 4 1 ] 



(8) 
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[0 0 4 2 ] 

[0 0 4 3 ] 

[12] 2 5 6 mm*$k$L-fZ>tztb<r) 8 tf 7 >t"7* )V y 3- K<7) 7 V - A;ff)&£^-r H 

°[(H3] ai^PDP £IEifc1-&£#<DlEimB£^1-M[Ilo 
[14] ft^PDP ^IESl-r*7ti6<D'ftfiO.iEi!j«^^-r^0[llo 
[15] itl^. P D P 0^1Ii:*v>T 'J 3 V ( S i) <D^mK£Z> 

[16] *^^if P D P^flC^^T^ V (Xe) t->'J^ ( 

S i ) <D^m\z J: & v y ?m<F>mY>ik7jk-t 7 0 

[0 0 4 4 ] 

1 : ±^S«^ 2 : T^», 3 : mm, 4.6: ffm#if > 5 : i^te. 7 : ftli, 
x : r Kv-^mfe Y : x^r/il> z it^f^f >tIo 
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[0 3] [B4-] 




S liBffi (wi.ppo) 



